Objectives: To compare the frequency of obstetric and perinatal complications among patients with carbohydrate intolerance (CHI) and gestational diabetes (GD). Materials and Methods: In a prospective study at the Civil Hospital of Culiacán, we studied 182 pregnant patients between 16 and 30 weeks of gestation (WG) who received a glucose tolerance test following the oral administration of 100 g of glucose. The patients were classified as normal (n = 53), CHI (n = 61) and GD (n = 68) between January 15 to November 30, 2012. The analyzed variables included the frequency of polyhydramnios, preeclampsia-eclampsia, obstetric hemorrhage, fetal macrosomia, and admission to a neonatal intensive care unit (NICU). Results: No significant differences were found between women with CHI and women with GD with respect to obstetric hemorrhage (P = 0.774), preeclampsia-eclampsia (P = 0.590), and macrosomia (P = 0.119). However, polyhydramnios was more frequent in CHI group (OR = 3) compared to GD, whereas admission to the NICU was lower in the CHI group compared to GD group (OR = 0.38). Conclusion: Preeclampsia-eclampsia, obstetric hemorrhage, and macrosomia were similar among patients with CHI and GD. In contrast, polyhydramnios was more frequent in patients with CHI compared to patients with GD, but admission to the NICU was more frequent in patients with GD.
Introduction
Gestational diabetes (GD) is the most common metabolic complication during pregnancy and is defined as any degree of glucose intolerance that is first seen or identified during pregnancy [1] . Internationally, the prevalence of GD is variable, with reports ranging from 1% to 14% of pregnancies based on the characteristics of the studied populations [2] [3] . Moreover, the development of GD may be attributed to differences in eating habits and the genetic factors of individual patients. In Mexico, the registered prevalence of GD is as high as 17% [4] .
For many years, there has been a divergence with respect to the diagnosis of GD [5] , and the most appropriate strategy for the screening and diagnosis of this disorder remains controversial [6] . Factors contributing to the lack of a unified diagnosis include 1) differences in the understanding of what is being detected, 2) differences in the proposed significance of GD, particularly after the publication of studies on hyperglycemia and its adverse effects on pregnancy (HAPO) [7] , and 3) contrasting perspectives between endocrinologists, obstetricians, epidemiologists, and health economists [8] .
The traditional manner for establishing a diagnosis of GD in Mexico is an oral glucose tolerance test (OGTT) following the administration of 100 g of glucose. This test uses a reference fasting value equal to or greater than 95 mg/dl, 180 mg/dl at 1 hour, 155 mg/dl at 2 hours, and 140 mg/dl at 3 hours. A 75 g glucose load may also be used, and this method uses the same reference values. The diagnosis of GD is confirmed when 2 or more altered glucose values are observed [9] .
However, data related to patients with only a single altered value in the OGTT and their prognosis or management are limited, given that for many years, attention was completely focused on outlining the guidelines for the diagnosis, prognosis, and management of patients with a diagnosis of GD. Moreover, it has been reported that glucose intolerance (an altered value in the OGTT) seems to be an evolutionary process in the natural course of the disease towards diabetes [7] , and there may also be a linear correlation between adverse perinatal outcomes, primarily fetal macrosomia, and an increase in the blood level of insulin C-peptide in umbilical cord blood [10] . The purpose of this work was to determine whether a single altered value in the glucose tolerance test following the administration of 100 g of glucose is associated with a frequency of maternal and perinatal complications similar to that of patients with GD.
Materials and Methods
Prior approval by the research and ethics committee of the Civil Hospital of Culiacan was obtained. From January 15 to November 30, 2012, screening tests were performed in 742 pregnant women at 24 -28 weeks of gestation (WG) following the oral administration of 50 g of glucose to determine the 1-hour glycemic blood levels. Of the 742 patients who received 50 g of oral glucose, 182 patients demonstrated a positive result (equal to or greater than 130 mg) and underwent a 100 g OGTT no later than 1 week after the initial screening result was obtained. Before conducting the OGTT, the patients were asked to consume a regular diet on the day prior to the test, to fast after 10 pm, and to present for the test with no greater than 10 hours of fasting. The basal glucose level was obtained at 1, 2, and 3 hours after the 100 g glucose load. The following values were considered normal: 95 mg/dl after fasting, 180 mg/dl at 1 hour, 155 mg/dl at 2 hours, and 140 mg/dl at 3 hours. With respect to the results of the OGTT, 53 patients were classified as normal (no altered value in the OGTT), 61 patients were classified as having carbohydrate intolerance (1 altered value in the OGTT), and 68 patients were classified as having GD (2 or more altered values in the OGTT). Each patient was followed up accordingly during their prenatal care; normal patients received outpatient care in gynecology and obstetrics, and patients with carbohydrate intolerance and GD received prenatal care from the maternal medicine department in conjunction with nutrition and endocrinology. The information from these visits was gathered from the electronic records, and the outcomes were evaluated.
The following variables were analyzed for each group of patients: age, socioeconomic level, number of births, number of abortions, pre-gestational weight, body mass index (BMI), WG at the time of birth, frequency of obstetric hemorrhages (following a vaginal birth with a blood loss greater than 500 ml or a C-section with a blood loss greater than 1000 ml), preeclampsia-eclampsia (arterial hypertension greater than 140/90 mmHg and proteinuria equal to or greater than 300 mg in 24 hours), obstetric hysterectomy, and polyhydramnios (diagnosed via ultrasound considering the presence of a single pocket greater than 8 cm). The following were among the evaluated perinatal results: the frequency of intrauterine growth restriction (IUGR) (diagnosed as an estimated fetal weight below the 10 th percentile with alterations in the Doppler or below the 3 rd percentile), fetal macrosomia (birth weight equal to or greater than 4000 g), Apgar score at 5 minutes < 7, and admission to the neonatal intensive care unit (NICU). The data were analyzed with the SPSS statistical package version 14.0, using the Chi-squared test for categorical variables and One-way Anova or Student's t-test for numerical variables. Odds ratios and their respective 95% confidence intervals were calculated to measure the strength of associations between variables.
Results
The sample consisted of a total of 182 pregnant patients from the Civil Hospital in Culiacan (n = 118) and the Sinaloa Women's Hospital (n = 64), and the demographic characteristics of these patients are listed in Table 1 . In this study, 88.4% (n = 161) of the patients who received an OGTT were overweight or obese, and of these, close to 70% demonstrated carbohydrate intolerance (n = 44) or (n = 68). In patients with GD, metformin was used in 22.1% (n = 15), and 29.4% (n = 20) required management with insulin.
With respect to vaginal birth or cesarean complications, the risk for an obstetric hemorrhage was greater in the group with carbohydrate intolerance (OR = 2.6; CI 95%: 0.86 -7.86; p = 0.090) and GD (OR = 3.2; CI 95%: 1.09 -9.35; p = 0.033) compared with the group of normal patients.
The risk of preeclampsia-eclampsia was significantly greater in patients with carbohydrate intolerance (OR = 7.94; CI 95%: 2.53 -24.87; p = 0.000) or GD (OR = 10.26; CI 95%: 3.33 -31.62; p = 0.000) compared to normal patients. The risk of polyhydramnios in the group with carbohydrate intolerance (OR 33.7; CI 95%: 4.3 -260.5) or GD (OR = 11.1; CI 95%: 1.4 -88.7) was also greater than that observed in normal patients. The risks of adverse fetal outcomes, including macrosomia, an Apgar score < 7, and admission to the NICU, were also greater in the carbohydrate intolerance and GD groups compared to patients with normal glucose levels ( Table 2) .
No significant differences were found in the group with carbohydrate intolerance compared to GD in relation to obstetric hemorrhage (P = 0.774) and preeclampsia-eclampsia (P = 0.590). However, the risk of polyhydramnios was greater in the carbohydrate intolerance group compared to GD (OR = 3.0; CI 95%: 1.3 -6.7). In relation to the perinatal outcomes between patients with carbohydrate intolerance and GD, significant differences were found, with a lower risk of neonate admissions to the NICU among patients with CHI (OR 0.38; CI 95%: 0.17 -0.86) ( Table 3 ).
Discussion
Given the relevance of GD with respect to adverse maternal and perinatal outcomes, controversy has arisen with regards to the diagnosis and management of this condition. Since 1998, diagnosis based on the glucose tolerance test curve following the oral administration of 100 or 75 g of glucose was reserved for patients with 2 or more altered values [11] . However, it was recently proposed at the international level to stop performing glucose screenings and to begin administering carbohydrate tolerance tests with a 75 g glucose load, moving the cut-off points to 92 mg/dl at 1 hour, 180 mg/dl at 2 hours, and 153 mg/dl at 3 hours. In addition, with this approach, a diagnosis of GD may be made with a single altered value [7] . This method was accepted by the American Diabetes Association (ADA) [12] but not by other international organizations such as the American College of Obstetricians and Gynecologists in the United States [13] . Here in Mexico, it was recently found that adopting the IADPSG criteria would result in a 3-fold increase in the number of patients with a GD diagnosis, which not only involves a psychological concern for the majority of patients but also represents an important increase in the cost of laboratory tests, nutrition, obstetricians, and endocrinology care. These factors may also represent a financial burden outside the reach of health care programs, especially in developing countries and Latin American countries in particular. Thus, it is important to conduct larger randomized clinical studies to evaluate the effect of the new ADA IADPSG criteria for the treatment of patients with a single altered value, not only in terms of the prevalence of GD but also in the associated adverse maternal, fetal, and neonatal outcomes and the health economics policies of many countries [14] . Based on the observed results in this study, the number of patients with carbohydrate intolerance and GD were very similar with respect to number and perinatal outcome, which is in agreement with the findings reported by Di Cianni et al. [6] in a study involving 4053 pregnant women with a positive glucose screening test who received a 3-hour OGTT with 100 g of glucose. These authors observed that elevated readings on the curve were not an isolated phenomenon. Rather, this previous study suggested that the pathophysiology in intolerant patients may represent a step prior to the development of GD, which is in line with the similarities in complications observed in both groups.
GD is known to be an important factor for the development of fetal macrosomia, and a previous study by Ortega et al. found that carbohydrate intolerance also increases the risk of macrosomia [15] . In our study, we observed similar development of macrosomia in the group of patients with carbohydrate intolerance and GD but significant differences between these groups and patients with normal OGTTs. Advanced maternal age also plays an important role in the development of GD. In a study including 22,571 patients, it was observed that maternal age greater than 40 years demonstrated the development of diabetes as the most frequent complication [16] . The study by Ortega et al. further showed that maternal age older than 37 years and a BMI equal to or greater to 36 kg/m 2 were related to a GD frequency of 83% and a carbohydrate intolerance rate of 17% [15] . In this study, age did not show any relationship with abnormal OGTT results. Similarly, this study also confirms the increased risk of carbohydrate metabolism alterations associated with overweight status or obesity.
The relationship between GD and adverse maternal factors, such as obstetric hemorrhage or preeclampsiaeclampsia, is well-established [7] [17] . The results of this study coincide with prior reports showing a greater preeclampsia risk in patients with GD and carbohydrate intolerance compared to patients with a normal OGTT.
We also found that the frequency of polyhydramnios was greater in the group of patients with carbohydrate intolerance (39.3%) compared to patients with GD (17.3%). This result differs from that published in other studies, where it has been reported that the frequency of polyhydramnios is greater in diabetics than in patients with carbohydrate intolerance [7] .
The Apgar score of newborns of mothers with carbohydrate intolerance, GD, and a normal OGTT was similar at 1 and 5 minutes. However, the frequency of neonates admitted to the NICU was greater among patients with carbohydrate intolerance and GD compared to normal patients. This result agrees with previous reports in the literature, given that the children of diabetic and glucose-intolerant mothers have a higher risk of complications such as respiratory insufficiency syndrome, hypoglycemia, and hypocalcemia compared to the children of mothers without any alteration in carbohydrate metabolism [16] . The main causes for admission to the NICU for the patients in this study were respiratory insufficiency and hypoglycemia.
Conclusion
The results obtained in this study reveal similarities in adverse perinatal outcomes between patients with GD and carbohydrate intolerance, which reinforces the need to establish treatment and follow-up for patients with an altered value in the glucose tolerance test. The significance of this finding was also previously proposed by Landon et al. in 2009 as this study found that providing treatment to such patients did not significantly reduce the frequency of fetal or perinatal death but did reduce the risk of fetal macrosomia, shoulder dystocia, birth by cesarean, and hypertensive diseases of pregnancy [18] .
